Abstract-
INTRODUCTION
Friction Stir Welding (FSW) is a new technique employed to fuse two or more metal pieces in order to improve its properties. Depending on the tool rotational speed, Transverse speed or travel speed, and axial force the properties of the jointed metals varies such as yield strength, tensile strength. Joining methods for similar and dissimilar polymer structures are used in industry. By this process thick plates can also be welded with high productivity. FSW welds have improved mechanical properties compared with fusion welds. A method of solid state joining on a workpiece offers a tool pin of material harder than the base metal's continuous surface which causes relative cyclic movement between the pin and the base metal. The frictional heat is generated as the pin stirs the workpiece so as to create a plasticized region in the metal around the probe, stopping the relative cyclic movement, and allowing the plasticized material to solidify around the probe. In the field of welding, weld quality mainly depends on the welding type, mechanical properties of the weld metal and heat affected zone (HAZ), which in turn is influenced by metallurgical characteristics and chemical compositions of the weld. Optimisation of process parameters is the key step in the taguchi method to achieving High quality without increasing cost. This is because optimization of process parameters can improve quality characteristics and the optimal process parameters obtained from the taguchi method are insensitive to the variation of environmental conditions and other noise factors. The main objective in the Taguchi method is to design robust systems that are reliable under uncontrollable conditions the method aims to adjust the design parameters known as the control factors to their optimal levels, such that the system response is robust. In contrast, taguchi approach is based on executing one large comprehensive experiment. This approach is not sequential experiment and analysed by the term signal-toratio. Finally, based on this calculation, taguchi shows how to choose the 'Optimum condition'.
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Fig.4: Flow chart of the Taguchi method
Taguchi proposed that engineering optimization of a process or product should be carried out in a three-step approach: 1. System design 2. Parameter design 3. Tolerance design System design: This design is conceptualization and synthesis of a product or process to be used that is this stage consists of new ideas, concepts and knowledge in the areas of science and technology. Parameter design: It is related to finding the appropriate design factor levels to make the system less sensitive to various in uncontrollable noise factors. In this way the product performs better, reducing the loss to the customer. Tolerance design:
Tolerance design occurs when products or process are established to minimize the sum of the manufacturing and lifetime costs of the product or process. In this stage, tolerances of factors that have the largest influence on variation are adjusted only if after the parameter design stage, the target values of quality have not yet been achieved. The process parameters workable range for the experiments was chosen in order to control the weld seams quality including defects in the root, the type of defect more difficult to eliminate in sound welds. 
II. EXPERIMENTAL DESIGN
